Introduction
The scope of ecosystem science extends from bounded systems such as watersheds to spatially complex landscapes, even to the Earth itself. Furthermore, research into biological ecosystems crosses temporal scales from seconds to millennia and links together several disciplines of biology. The ecosystem concept dates back to 1930 and, at various times, ecology researchers have focused on different aspects of its meaning (Willis, 1997) . Social science has approached the economy as an ecosystem (Rothschild, 1990) , viewing the global economy as an entity in which organizations and consumers are the living organisms. Starting from its (re)introduction two decades ago by Moore (1996) , the ecosystem concept has also been actively discussed in management studies, bridging, for instance, system thinking and evolutionary economics. In management studies, a primary motivation for utilizing ecosystem concepts has been the desire to exploit self-organizing properties of natural ecosystems (Briscoe & Sadedin, 2007) . Still, there are at least two drawbacks constraining the application of biological metaphors to research on economic activities: the intentionality of human activities and the possibility for actors in economic ecosystems to interbreed (Corallo & Propata, 2007) . Both drawbacks are characteristic of man-made ecosystems and can, therefore, be utilized to describe the differences between ecosystem types. In management studies, meta-organizations such as ecosystems have been approached with different concepts (Gulati et al., 2012) and, previously, research has typically focused on one of the ecosystems only, when in the real-world systems the interest of actors (i.e., organisations) who are the ecosystem inhabitants and come bundled together with multiple parts (Muegge, 2013) . Furthermore, institutional factors -the set of both formal and informal constraints, and enforcement characteristics that structure interactions -associated with participation is scarcely researched (Muegge, 2011; Smith, 2013) . Thus, relationships and interactions between ecosystems types need to be analyzed at several levels in order to understand how connections flow between different ecosystems in the real business world.
In management studies, the ecosystem metaphor is often utilized without clear definition and, thereby, several partially overlapping concepts such as industrial, business, service, innovation, and knowledge ecosystems have been introduced. The purpose of this conceptual article is to go beyond the confusion to define what is meant by different concepts regarding an ecosystem and especially describe the relationships between the three different ecosystem types: business, innovation, and knowledge ecosystems. The article contributes to the literature by describing how the ecosystem types differ in terms of their outcomes, interactions, logic of action, and actor roles. The results show that the three ecosystem types are interconnected from the viewpoint of the ecosystem actor. For practitioners, the article sheds more light on how the rules of the game (i.e., the logic of action) differ in the different types of ecosystems and demonstrates that different models are needed in order to operate in different ecosystems. 
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The natural as well as the man-made ecosystem is always unique -each ecosystem consists of a unique set of actors and interactions and thereby evolves in its own manner. In an ecosystem, each actor has their own role to play and, in this way, they view the partially overlapping ecosystems from their own unique perspective. Thus, as proposed by Weber and Hine (2015) , rather than focusing on ecosystems as platforms, a model should be explored where ecosystems are viewed as structures of and relationships between interacting actors. The decisions and the related actions that are taken throughout the evolution of an ecosystem also shape its present and future state, as each decision provides raw material for subsequent decisions (David, 1985; Valkokari & Valkokari, 2014) . Thus, ecosystems are dynamically evolving through interactions between ecosystem actors and should not be perceived from a deterministic or linear viewpoint (Wallner & Menrad, 2011) . Furthermore, the economic ecosystem may consist of both networks of multiple firms and individuals, who are participating through different interaction mechanisms. Within management and innovation studies, there are several partially overlapping conceptssuch as business, innovation, and knowledge ecosystems -to describe the meta-organizations between economic actors. This article sheds more light on how the different ecosystem types differ from each other in terms of their outcomes, interactions, logic of action, and actor roles. The purpose of this conceptual article is to clear up the confusion and define what is meant by the different concepts regarding an ecosystem, and especially to describe the relationships between the different ecosystem types. For practitioners, the article explains how the logic of action, or "the rules of the game", differ in the different types of ecosystems.
To attain this goal, the rest of the article is structured as follows. The next section reviews the research on ecosystems in management studies. Then, the relationships between different ecosystem types are discussed. Finally, the theoretical contribution is presented, together with the practical implications and an evaluation of the research and recommendations for further research.
Making Sense of Ecosystem Concepts
The system boundary definition is crucial for making sense of ecosystems (Gulati et al., 2012; Korhonen & Snäkin, 2005; Post et al., 2007) . Thus, system boundaries can be set in several ways: by geographical scope (local vs. regional or national vs. global), by temporal scale (from history to future or static snapshots vs. dynamic interactions), by permeability (open vs. closed), as well as by types of flows (knowledge, value, material), which must be decided upon. In this conceptual article, the differentiation between the ecosystem concepts is based on the type of flow, which can also be approached as a shared intention or a baseline and outcome for each ecosystem as well as describing the cause of interbreeding within the ecosystem (Corallo & Propata, 2007) . In other words, through interbreeding, ecosystem actors are able to constantly produce new outcomes by combining artefacts, skills, and ideas, and these different business, knowledge, and innovation outcomes distinguish the ecosystems from each other. Thus, Post and colleagues (2007) pointed out that space and time are intimately linked in any discussion of ecosystem boundaries; therefore, the geographical and temporal scales of ecosystems are also discussed in this article.
Three different economic ecosystem types are distinguished in this article. First, in the literature of business ecosystems as well as service or industrial ecosystems, the economic outcomes and business relationships between actors are highlighted. Second, the discussion of innovation (eco)systems and regional clusters focus on mechanism and policies fostering the creation of innovative startups around so-called regional hubs or clusters. Third, knowledge ecosystems have their main interest and outcome in creation of new knowledge through joint research work, collaboration, or the development of knowledge base.
In line with Moore (1996) , the business ecosystem is here defined as "an economic community supported by a foundation of interacting organizations and individuals -the organisms of the business world". The strategic management literature focuses on business ecosystems as sources of competitive advantage for individual companies (Adner, 2012; Iansiti &Levien, 2004) and therefore the keystone and niche player have been defined as two key roles for companies in an ecosystem (Carbone, 2009; Smith, 2013) . Thus, a shift of what is valued drives the need for the different models and reflects the terminology utilized in business ecosystem literature. Recently, within the emergence of service-dominant logic (S-D Logic) (Vargo & Lusch, 2011) and digital services (Thomas et al., 2014) , the concept of service ecosystems has also been introduced. In this way, the dyadic or triadic collaboration between actors, and especially between customer and service provider, is highlighted. Furthermore, the concept of industrial www.timreview.ca
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ecosystems is connected to industrial symbiosis, focusing on the relations among companies in a direct waste/by-product exchange (e.g., Baas, 1998) or focusing on industrial parks (Côté & Hall, 1995) .
Despite using the ecosystem concept, in several cases there is more a question of a (strategic) partnership between a platform owner (or a focal firm) and a provider of complementary assets. Thus, within the business ecosystem approach, in the same way as business (Halinen & Törnroos, 2005) or value (Allee, 2002) networks, the business ecosystem can be seen as a group of companies and other organizations, which simultaneously creates and captures value by combining its resources, while it operates around a focal firm or is linked to a platform (Milinkovich, 2008) . The variety of actors is the major difference between the concepts of business networks and ecosystems, which are typically considered to include more actors than a network (Heikkilä & Kuivaniemi, 2012) . As described already by Moore (1993) , a business ecosystem is composed of several layers, which correspond to differing levels of commitment to the business. The ecosystem's core business layer consists of the parties forming the heart of the business: the business network actors such as suppliers, a focal firm, distributors, and customers.
In addition to industrial parks, clusters are also actively discussed within the concepts of innovation or knowledge ecosystems. The concept of industrial clusters, originally proposed by Porter (1990) , highlights the competitive advantage at the regional level. Depending on the author, the basic idea of a cluster is either concentration and locality, or regionalism (Peltoniemi, 2004) . The discussion has explored the mechanisms by which geographically clustered organizations benefit from their locations and collaboration (Almeida & Kogut, 1999; Claryssen et al., 2014; Coughlan, 2014) .
The main outcome of a knowledge ecosystem is new knowledge, and it could be shaped by pointing out the network nodes where the knowledge is created and retained (Quin et al., 1998) . In other words, the main focus is exploration instead of exploitation. Open source communities are a well-known example of this ecosystem type based on knowledge exchange (Koening, 2012) and therefore recent research highlights how colocation can also mean virtual proximity, like emotional closeness, between the actors (Coughlan, 2014) . On the other hand, the innovation ecosystem approach emphasizes fostering the creation of growth, interaction, and innovative startups around so-called knowledge hubs (Engel & del Palacio, 2011) . For instance, Silicon Valley is often utilized as an example of success. Thus, within the innovation ecosystem, the financial network that supports the actors (both companies and research institutes and other technology developers) has recently been identified as one of the key success factors (Claryssen et al., 2014) . There is an active discussion of value co-creation within boundary-spanning innovation and several concepts, such as "collaborative", "democratized", "open", "networked" or "co-" innovation have been introduced (Lee et al., 2012) and at least the technology-intensive business organizations, from specialized startups to diversified multinational enterprises, increasingly participate within ecosystems in different roles such as adopters and patrons of open platforms, and stewards and promoters of innovation communities (Muegge, 2011) .
To sum up, in the real-world, present-day ecosystems are global and setting the ecosystem borders is a complicated issue. Still, studies of innovation or knowledge ecosystems have omitted this global dimension and focused on regional -geographically proximate -actors. In other words, regarding the geographical borders, the local ecosystem, such as a coral reef, is a sub-system of a broader ecosystem, a water system like a sea, and the changes in the broader system also have a growing influence in man-made ecosystems due to globalization, the development of information and communication technology, and deregulation. On the other hand, the changes inside the sub-systems also influence the emergence of changes in the "main" system and, thereby, the impacts are connected to the temporal borders between ecosystems. Anyhow, the question that often remains unresolved is how to develop mutually beneficial ecosystems, rather than "winner takes all" marketplaces or technology platforms, whose dominant players set the terms of coordination, collaboration, and competition.
Relationships Between the Ecosystem Types
There is different logic of action in the different ecosystem types (Claryssen et al., 2014) and the same actor can be involved and play different roles in each ecosystem (Figure 1 All these ecosystems are dynamic, changing, and also changeable through ecosystem orchestration. Different organisms (i.e., species in natural ecosystems or actors with complementary roles in man-made ecosystems) are necessary to keep the ecosystem balanced, and removing one can cause a chain reaction felt throughout the entire ecosystem. Biological ecosystems are characterized by one or more equilibrium states, where a relatively stable set of conditions exist and maintain a population or nutrient exchange at particular levels. It is, however, important to note that the equilibrium of biological ecosystems is seldom optimal from the viewpoint of all species in the ecosystem. Thus, an ecosystem always induces both competition and cooperation, which leads to the selection and adaption of species. And, despite hitherto mainly positive approaches to man-made ecosystems, which have typically perceived ecosystems as positive and collaborative systems, that is also true within business, knowledge, and innovation ecosystems. Furthermore, ecosystems are often considered from a rather deterministic and linear viewpoint. According to Wallner and Menrad (2011) , this linear view is focused on input factors that are supposed to directly influence outcomes, although "an ecosystem 
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is not a trivial machine, with a defined input-output ratio". Thus, as distinct from biological ecosystems, some level of intentional organizing exists in man-made ecosystems: it shapes the attraction, selection, and retention of members of the ecosystem. The world of practice has been changing dramatically in a direction that places ever greater importance on coordination beyond the boundaries of the firm (Gulati et al., 2012; Muegge, 2013; Valkokari & Valkokari, 2014) . Ecosystem actors have several reasons to stay together or actively participate in the orchestration of their ecosystem. The ecosystem inhabitants are unique entities based on their organizational routines, capabilities, and use of technology (Weber & Hine, 2015) . Thus, the level of interaction and interdependencies in man-made ecosystems are multidimensional as the system-level goals bring actors close together. As biological ecosystems, these organisms coexist, collaborate, and coevolve via a complex set of symbiotic and reciprocal relationships, which together form a larger ecosystem. Interaction between the ecosystem actors strengthens the dependencies between them. Thus, the dependencies between the ecosystem participants are important influences on outcomes, success, and mobilization within an ecosystem (Adner & Kapoor, 2010) .
The business ecosystem has been established around value co-creation and capture: the direct business benefits of ecosystem actors. Typically, the actors operate around a focal firm or are linked to a platform. If the ecosystem has a shared platform that acts as its locus of coordination, then platform technological features also have an important influence on ecosystem evolution (Iansiti & Levien, 2004; Thomas et al., 2014) . The mobile ecosystems configured around dominant market players such as Apple, Samsung, and Nokia, and competition between them is a well-known example of business ecosystems. The variety of complementary resources is another important aspect in business ecosystems. Furthermore, counterpointing knowledge lays the foundations for knowledge ecosystems especially. The ecosystem is constituted from both providers and consumers that benefit from the interaction and are thereby intertwined together through even symbiotic relationships. In innovation ecosystems, intermediators play an important role in bridging the actors together and thereby facilitating interaction and building dependencies between them. In other words, it can be said that intermediators themselves form a platform in innovation ecosystems. In addition, on a temporal scale, the future-orientation of innovation ecosystem contrasts with the other concepts.
Conclusion
The way we perceive the business world around us is affected by our own experiences and is developed through sense-making from various models originating from management consulting or academic publications. The aim of this article was to define what is 
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Katri Valkokari meant by different concepts regarding an ecosystem in management studies and especially describe the relationships between the three different ecosystem types: business, innovation, and knowledge ecosystems. The article contributed to the discussion by summarizing the differences and logic of action in the three ecosystem types. For practitioners, the paper sheds more light on the rules of the game required in living in and orchestrating different ecosystem types. Thus, an ecosystem approach anchored around understanding its inhabitants (i.e. actors, their roles, and their relationships) offers information that can be practically applied (Weber & Hine, 2015) . In order to survive and thrive in an ecosystem, the essential point is to understand that different forms of interaction are required in different ecosystems.
Although formal authority is invisible in man-made ecosystems, this research highlights that they are not entirely self-organized: they are organizational designs that are held together on the condition that their members are in formal or informal agreement about shared purpose (baseline) and operation modes (logic of action). Still, understanding the coordination mechanism and its evolution over time is important, both for strategic decision making and the orchestration of ecosystems as well as building roadmaps for their future evolution. First, business ecosystems focus on present customer value creation, and large companies are typical key players within them. Second, knowledge ecosystems focus on the generation of new knowledge, and research institutes and innovators, such as technology entrepreneurs, play a central role in these ecosystems. Third, innovation ecosystems occur as an integrating mechanism between the exploration of new knowledge and its exploitation for value co-creation in business ecosystems. The relationships and the dynamics between overlapping ecosystems is an important research theme, and we need to create tools to enable crossing borders between the ecosystems. Therefore, food webs may provide a powerful framework for further research addressing the infrastructure that link population dynamics (actors) and community structure (relationships) to ecosystem function because they can represent both species interactions within a community and energy flow through those species (Post et al., 2007) . On the other hand, an engrossing avenue for further research is the emergence of an ecosystem, because researchers and practitioners tend to assume that the ecosystems already exist and the temporal dimensions remains un-researched. Within this research theme, we could also benefit from the research of dispersion in biological ecosystems.
To conclude, scholarly work on the various forms of multi-actor assemblages is largely disconnected and shows only few signs of convergence (Gulati et al., 2012; Muegge, 2013) . Although the authors with different roots utilize different ecosystem concepts, they agree that further research is needed in order to investigate more thoroughly the mechanisms and rules governing the interaction within ecosystems (Koening, 2012) . In particular, the interaction between the different types of ecosystem is an unexplored area, and also further empirical research is needed to explore how ecosystem actors perceive their concurrent roles in different ecosystems.
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